A reduced-order modeling procedure is developed for reservoir simulation applications. The TPWL model represents simulation results for new geological models in terms of a linearization around previously simulated (training) cases. The high-dimensional state space and the parameter space are both projected into a low-dimensional subspace using proper orthogonal decomposition (POD) and KarhunenLoève (KL) expansion. The resulting method is shown to achieve significant speedup for reservoir simulations with new geological parameters. The method is incorporated into an Ensemble Kalman Filter (EnKF) historymatching procedure. It enables EnKF to use many fewer (high-fidelity) reservoir simulations than would otherwise be required to avoid ensemble collapse. 
• 3960 T's are reduced into 300 ξ ξ ξ ξ's • Update 300 ξ ξ ξ ξ's to match Q o , Q w , Q inj every 50 days • 4050 state variables are reduced to 500 z's • History match 0-400 days, predict 400-800 days
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Conclusions
• A reduced-order modeling procedure based on trajectory piecewise linearization (TPWL) was introduced for history matching.
• TPWL provides approximate simulation results for new geological models very efficiently.
• TPWL aided Ensemble Kalman Filter (EnKF) provides much better results than the standard ENKF with a small ensemble.
• Future work will focus on improving the accuracy and stability of the TPWL method. 
